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imm^} mmm 

RGB (D:fj^-v^p^)vmmmmz^m-t^mm^mmmiz:js\f^x. 

[^^^3] ±mmm^m:&mzi,t:Lff^^x^^^tit=.RGB^mn^i(o 
i^m^mm^m<D:Bmz^ vmmmizmit^'&^m:^m2mm<Dmm^mmw:. 

m^^RGBcDij'^-^p^ jvmmm-^ iz ^^-t s mmmm^n ic ^ v > r > 

y ^ j\y^fkm^m^^mti-t^m^^mM^tit:imm^m:^\^izi^t^f/^^^miEi^ 
xRGB ^mnm(Dmm s: e» r g b ^m^m ^m^^:it.^nmii-r^mm 
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mmmmz ^ c tir:Ln^vmm y^?v^ mm^n izmm 
B^mnm(Dm^^^&L. nmy ^ )v^9SimLr:Lm^izMLxmm^m:^miz 

[It 7 ] ±mmm^m:^ {^izLtdD^^x^^-^nrtiRGB wtmnm <d 
m^^mm^m(7):^mz^i)7S.mmizw^^f^-^^m^^6mm(Dmmmm:^m. 

m^^RGB0i!j^-^pitjummm-^izmm-t^mmmm:Bmiz^\f^x. 
mmmmz^^iif^\:,i^^^f)tir^!i^^xmmy^)V6tmm^nrj^oiiti%izm 

nr=Lmm^m:&mzi,r^m^i^]Evx RGBmmnm(Dmw^nrjt^ zLn^rnm 

[0 0 0 1] 

^izm^-t^mmmmmmjknmmmim:^m. mzmn^^t<Dnmizmt^%(D 

[0 0 0 2] 

y.tf^^mvm-t^^^ccDii^T'V'Si )Vij:^'^^7'P^jvy^^^-)-Kmm^tix 
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1 2 8 5 9 1 ^^miZm^nX\i^^o #l§¥2 - 1 2 8 5 9 1 #^^{C^$tlT 

-faiD-Yr, U - > G r ^^m^^n^mmLX R, G 

[0 0 0 3] 

mmi)mw:i^^t)t.-r^ mm} 

#^^ifi:v^o^MjS^Mb*^^C-2»c M^li. RGB® 3m^(Z)^d3-«?7-r 
$:%;oJp.^R^CCD®m-^, 3 X 3®m*'^®2lC^-rJ:e>tC, tfJ^D^lC b 

T (G, R, G) , (B, G, B) , (G, R, G) t@2^J$nT Vn§#-^, (ft 
>i><Z)Wmfiie©R, G, Bffi$:^«)Sfc«?)JCtt, t«e5f5<Z)^S0^iimTtt^tl^tlH 
5lC^'rJ:e)C9H^{CM*^#tj-S:L:tR, G, B (Z)ffi^:7 >f ^® 

il<^^i^1ii$:aEBHIg®R#[i: bTV^So 
[0 0 0 4] 

z:©j:e):^«l^-7>f «IIK®J:T'07 (a) , (b) iZ^t 

5 5j mm^mtits>r:L!^. mm'^^(D (r, g, b) m^t. 07 (a) (om^ 

(255, 0, 0) Hfj^V, (b) (Dm^it (0, 2 5 5, 2 5 5) il^lS, 
[0 0 0 5] 

ZlCD^^li*^*^'SMm$:t5fc#L, ^^^CCDT'^ejtlST^-^fA^bRGB:^ 
^ ic^t^-r S ^ Jc, U-^m fjti^f)^^ C S z: i: 5: 
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3 5: B 69 i- -5 % © T' ^ -5 o 
[0 0 0 6] 

mm ^mm-r^r^i^ <D^m^ 

[0 0 0 7] 

ffi ^ R G B (D ;fj ^ - 7^ {C ^^-r S M^^Oi 

^ ^ yA)\^^ mm^m n > mmm^ti^ ^mm(onm^m:^[^^n^t 
tcff^^x^'^ 3 tifei^tt© RGB mmnwm.m-m'^rj, r g b s:^-^ 

[0 0 0 8] 

d^*^ 6> ffi -t S JillE^-^ SrRGB®:*^-^'^;?^ UWk-t^ ® 

[0 0 0 9] 
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[0 0 10] 

isis^ia^ mzLr:Li)^^xmm^ti ^#14 ® r g b (^sib 5: ^ e) r 

[0 0 11] 

^ n ii%izmmm^i)^^mm(Dmm^m:^\^^mmv. mm-7>f j^^^mm^nt^: 

M# fi^ S tl fc5!iM^@B:^ IBIIC bfe*H^^iEbTRGB ^^^f ^J® 5:0 
[0 0 12] 

zL(Dmm(Dmmxi:3mmt. 2 x 2m0M«iG)RGBM#«ccDS:;t-r-5ig 
xmm^^mijLx^y^ }v9<7)mmA^-y^^-t. y^fji^^m^mmmn'^ 



tti!I4t¥ 11-3012366 



#3|2 10 — 18 5 851 



[0 0 13] 

^J$::357'i7> h ro/Oj, To/lj, Ti/Oj, ^l/l\<Dn/nm 

aJli^-r >>'^^y 7T*^&#e>tl:fe:3 X 3 W^:$>®H^5=-^?lc>it LTfee)*>D«) 
^«b:t:?gm^^f:&VA, m^OSS-fitiUtitLT, jlilg^fiB^f^lciSLI^fciPS, ^. S 

[0 0 14] 

ic5t-rj:e»ic, M^Aij^giii. 2 X 2m^Ma^©RGBM#«ccDS:;t■r 
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^y-ov^mn^^-t^o z:®fe-7-< m^itmziz^-t^^iz, 3x3 

B^^feSj^f^rcf^OtCl^T (G, R, G) , (B, G, B) , (G, R, G) (D 
mmMM^^-t^„ 3® 3 X 3H^(7)|gai^(Z)RGB©fe7W >n/^@B^Ji: LT® 

[0 0 15] 

jv^mmM^m7Rt:^3m(Dmm:^'^v s ai, sb, s c i:M^^>r;i/^9 a, 
9b, 9c%:m-t^. AXD^m^4itmm^m2X'mmi^tcmm(Dmmm(Dm 

^^U5ia, 51b i:, 3x 3mm(D^^fizM}tvxw:mzmu^nr^3m(o 

^^y^52a, 52b, 52ci:3 ^>y^53a, 53b, 53ci:3 ^(Z) 
^^y5^5 4a, 5 4 b, 5 4 c y , 2 b ^jlglC 

ur;i/ic^j3i$tiT<s®#7=-^*^e>MM3 x 3®^^®^-^$:^y m-t-o 
ff /^lI^Jj ^y^^te itmm^m 2 ® c c d s^^- ^ cz)3^^Eco^@H^^ 

^^JS:?!?'^/^ h 0 3 tc:^-r J:e>ic, ro/Oj, ro/ij, ri/ 
oj , ri/ij <z)^/3^JM-^$:m;t;bT-ei:7>f ;i/^oBEa^J/N°^->$:5^-ro :7 

^cMbTm^®?tm^^f5&:v^, m^c^nffi^Jti^L/X, its, ^, ii^®3a!®cD 
mmy^}viiWim^mmt^>m^ (o, 1, 2) s:ffi:d-r-2>o ^m^=EV8a, 

8 b, 8 c{ci±2®3gM»B®iisamfflMra7>f ;i/i5t®^iimfl§7>f ;i/i?^fS[i:, S5 

9 a. 9 b, 9c«, ^ >r >>'t ^ T 5 ^ A:^f-r-5®^T'- Sr^tSC:* ^ U 8 
a~8 c*^e,A:^J-r-5^ilmM>'^>^/^5^#tS:?:^oT«^a^g^S:^fV^RGB{i-^^C 

[0 0 16] 
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[0 0 17] 

^^mi^^o z.<Dm^y^)v^<Dnmt. Rmmizti'i!':s>mmtm5izm-tm.^ 
<Dm^mmm<D^my tmi:' ri/2j t-^u, Brnmizas^ti^^^m^"^ 
^(Drnmy^jv^tmc roj n ri/2j x-^*;, Gmmiztf^tf^^^mit^^ 

(Dmmy^ffV^nm^j^V ri/2j n r-i/sj i: ri/8j x^y. G®^ 

®^fS[®ifi^^« roj x^Sc vr=.i)^^^x3x3■mmm^}^<D4•^<DG^mmf^m 

e>JlBlC ri/4j , ri/2j , ri/4j T'feSo Zl®#^tCj:»J07 (a) 

, (b) K^tj:^iz. zmmmm<^Bm<Dmm(Dm^mmhr^m^. nm^^ 

<D (R, G, B) Ml*, (a) (Dm^t. (b) O^-a-TI^ D-fil (12 8, 12 8 

,128) izrj^^„ -r^t)**, c:®4;-5^Mf^-7>f ;i/^5f ^Jfi^&M^ic 

o 

[0 0 18] 

z:<Dj;:'^rjtmm^mt^mmy>fj\y^(Dmmy>()\y^mmmk(Dj:^izhxm 
^xi^^iL^^mm^'D\-^^h. mmy^)\y9msio^n^m\tm^\z^t^^\z 

(a, b. c, d) (3D4oT'2>-5o :Ltl^<Dn^y >()\^9mSiK\t^mrjmmz 

i5?li. R7>f ;i/t5rfi[g®^iJC(Z)?D*U G, B y ^ jv 9 ^U<DmSL<Dmt 

•eti^tio i:ii^:e>j&itn«^e>^VN„ z:<Dfe&b2c = ii: (a + 4d) = o 
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2b = o<Dm^^mr:^^wn\t^jthrjt\f\ $bjc. 2mmmm(D^m^MM-^ 

d) = (2b + a) trjt^o r®M^*>e>Rm#S:ffi:<j-rsffll^7^;i/^®^i^ 

(a, b, c, d) = (1/2, 0. 1/2, -1/8) H^Jt 

~8 c{C|B11bTfe<o 
[0 0 19] 

hx. ^jii«r^#itRGB-en^4x®fnK:ovNT3o"^^s„ m*) (Dammit I'D 

<^ti«A^y7T^^U. lnilL^'&i:*ie:^SI^/N- K^:nT=fe)it^TL*^o 3® 
fc«)iSig!4gie®^lRl5:l©'<, ^|^I^cJ:oTJhla©<^:e)^^il^^^(^)V^"rtl*^$:M 

[0 0 2 0] 

$:®1 2JCa^t-J;e)lCV (x, y) ht-<&o ZlZlT'xtt (i - 1) , (i), ( 
i + 1) , ytt ( j - 1) , (j). ( j + 1) T'feSo r®M#7=-^fV (x 

, y) icMbT, ^@®mv (i, j) (Dt^moymm.mt^m.'^Ad.ih. 
(i, j) oi^mt.±milym<Dmmmt^'^i^^nm.•tA^v, du, 

d d&Tta (1) ^T'tf#t-€>o 
[0 0 2 1] 

[l$l] 



g 
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1 0 



1 8 5 8 5 1 



dl = \v{i-l,j)-v{ij)\ 

dr = |v(» + l,j)-«(»,i)| 

du = \v{i^-l)-v{i,j)\ 

dd = |v(t,J+l)-«(t,i)! 



[0 0 2 2] 

m^. asm^v (i, j) HJ5:v^tm:&m<Dmmmitt>^i<m\r^ilmmr-n^<D 
-v. ms\z^tmmmz7^ jv^t^fsc^^^^ mizmizmf)^du^r^{iddX'$>^ 

[0 0 2 3] 



[0 0 2 4] 

±IS (2) ^ICfcVNTma x (dl, dr) lidl, d r <Dm:km^B-t. y 

ji^^mmmmmTit. z.<o (d , (2) (D^m-^mt^\^. si#bfcdir$: 

m^(D6l'fiit r ^Jfc^b, d i r > t r (D^-^liiSIM, d i r < - t r ©^-^li 



[Ut2] 




(2) 
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(0, 1, 2) ^m:h-t^o 

[0 0 2 5] 

±gS®cke)tc^^$ti;tH#A;^j^fii Ic^VNT. tii^#^2;^)^e>A±bfcW 

- ^ ^mv mhxz7 >( ^v^tmrnmnmi nmmy ^ 9 a~9 c^cm:^J•rsc 
mmnn(Dmim^ij'y>hL. msiz^-t^^iz ro/oj , ro/u , r 

fc3 X 3®m:S-®®#5^~^{C>ttLTttffa (1) . (2) ^(DUM-^n^JtW m 
(0, 1, 2) &^iSr;l^ U 8 3 — 8 clcm:^Ji--i)<. ^iSC^^U 8 a~8 c 

9 a~9 clCffis^j-rSo 9 a~9 c ^-^-T :7 r 5*^e> 

A:^j-r<5®#^-^$::7^;i/^?#iS[^^u 8 a'-8 c*^e)®^traM:7>^ ;i/^f^fS: 

$:^oT«^^mW5:fTV^>'^;^^^ Sr^SbR, G, B ®M#^-^$:ffi:^-rS<. 
[0 0 2 6] 

tif^X^^o M;tli^0*fl^*^-^:&e/T> (R = G= 2 5 5. B = 0) 

*I^M:7^;i/^Jf^iScS:^^-r-5rtlcj:U, mm-7-(/u^ 9 a~9 c iW^^iB 

L 7t ffil^^aa tr^ e> r *^ T' ^ S o 
[0 0 2 7] 



1 1 
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[0 0 2 8] 

i4Kmta miz^t^oiz. mmxj:jmmi<Dm^mmm3izitA/Dmn^ 
V 1 2tnmy>( )vit i 3 a~i a d^tj^ROB^m^i 4 ^mt^>o w^m^m 

, ®, mn(Dsmm<Dmm.^mnt^m^ (o. 1, 2) ^m^j-t^. mm^m. 
^ ^ u 1 2 ic», 015 iz^t^ o tc, nxmm^mzm^mmconntm^m 

mmm^t^yxm:ij > ^ e <Dnxnm^izLr:Lt)^\^^^m:B\^^m<^^<D-' 
m^mmLxm±-t^o w^^-r;!/^ 1 3 aici*, M^«0 2ic5t-^3X3M^ 
(DmmizMLxmi Giz^-tchocDmrnmy^/v^^m^mv. mmy^jv^ 
1 3 bttch 1 (Dnmmy 4 jv^WtWL^mi^. mmy^ 1 3 cic^ch 2® 
^mmy^ jviiw^m. mmy^jiy^ 1 3 diciich 3©fflraffl7>f;i/^#isrs.;t 
L/. ^>r>Ay:7T 5;^)^e>A:^7Lfe®#7'-^^^cMUT#^i^m^>r;l/^^f!^5: 
^MbT?im^a-S-t<g>„ zi®liim:7^;i/^t 1 3 a-i 3 d®#liraffi^^;i/^f^ 

titji roj *^ rij fjtcDx^ mnmm^rm O) ^icjcyjg^^ijn^Tt'ttT'ii 
3K-r5z:i:*^T'S-5o vr^ti^-oxm^y^f 1 3 a~i 3 d^mmmi(Dmm 

[0 0 2 9] 



ChO 
Chi 
Ch2 



Vij-i + j+1 



(3) 



1 2 
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[0 0 3 0] 

RGB^mSlSl 4ltnmy^ 1 3 a~l 3 d T^feSSmC h 0 —C h 3 i: 

^^^m^^u 1 2*^e>®^iB^[^I^m^cJ:»;Tls (4) ^izm^nmmm.hx 

[0 0 3 1] 
[flt4] 



r = rOC/iO + rlC/il + r2C/i2 + r3C/i3 
5 = gOChO + glChl + g2Ch2 + g3Ch3 
b - bOChO + blChl + b2Ch2 + b3Ck3 



[0 0 3 2] 

IH (5) ^iz^-tm^mmnm<D^m:^\^mm.t (s) ^ica^-ria^sHM^f^j® 

^BH^I«I0^8!c®v^•rtl*^;{)'^^^$tl:fe^^, 0 1 2 ic^^-raBMI^V (x, y) 
©RGBM-^liTiS (7) ^Xlt (8) ^T'#e>tlSo 
[0 0 3 3] 
[fSC5] 
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rO rl r2 rS 
gO gl g2 g3 
60 61 62 63 



-1/8 1/2 0 1/2 

1/8 0 0 1/2 

1/8 0 1/2 -1/2 

1/8 1/2 0 -1/2 

1/8 0 0 1/2 

-1/8 0 1/2 1/2 



(5) 



(6) 



Rl r -V8(t»(i - l.i - 1) + v(i + l,j - 1) + vie - 1,3 + 1) + w(t + l,j + 1)) 
Q +l/2(«{<, J - 1) + v{ij + 1)) + l/2v(i.i) 

l/8(v(i - 1, J - 1) + v(i + 1, i - 1) + v{c - l.i + 1) + v{i + 1, j + 1)) 
Bj I +1/2«(»,J) 

l/8(t)(t - 1. J - 1) + v{i + 1, J - 1) + _ 1, J + 1) + „(i + 1, J + 1)) 

+l/2(v(i - l.i) + i;(t + l.i)) - l/2v{».i) 
..«43BSoS-^) (7) 
l/8{i;(» - 1, J - 1) + v{i + l.i - 1) + u(6 - l,i + 1) + w(t + l,i + 1)) 

+l/2(v{ij - 1) + i^(t, J + 1)) - l/2v{t, j) 
l/8(u(t - l.i - 1) + v(» + 1, i - 1) + v{i - l,j + 1) + «(t + 1, j + 1)) 
+l/2f(»,i) 

-l/8(i;(i - l,i - 1) + u(i + l.i - 1) + - I J +. 1) + v(i + i, j + i)) 
+l/2(t;(a - l.i) + i;(t + + l/2w(i, j) 



[0 0 3 4] 

i^^5:#ez:i:;()^T'^So 30DRG Biggie l^^tC-feMiE«!iffi&ffo:t»; 

[0 0 3 5] 

icowTgi^fSo z:®m6M®lffl#A:^jagi li, ® i 7 ®:/n >y ^ ®lc^-r 



1 4 



11-3012366 



#^1 0- 
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mmm^i^i tmmz (d , (2) ^(Dtfm^n^\ ^©mit^^d i t^t 

[0 0 3 6] 

[i!t6] 



1 (if dir > tr) 

dir=i -1 (else if dir < -tr) (Q) 
dir/tr (otherwise) 



[0 0 3 7] 

|nI^I8[lC^g|#IS[7-f 1 5 A^^Ai7b}td i r (Z)-®?:^ DT R G B 1 
4 {Cffi;f7i-S„ RGB^tJI^l 4 ItW^y^ 1 3 a - 1 3 di}^^ti!,:fj^tl^ 

?:^lLb:t^^*>e>fi^^J?a^LTRGBM-^$:mi7t-So z:®J:e>lC-£jiB^|tg^ 
iitCJ: *J RGB^g|^^J$:3ai^e«;iC^-fl:$-&Sz:aiJCj: »J, gJ4«);^(nIC!)5!fM'^Sg 
jS;iflc<tS®jt^Mfc?:i£^t-'53ii*^T'^So "T^it)-^. (5) ^i: (6) 
it^&t. 2m<0^m:^\^^mX'^m.r 0, rS, bO. b 3®ifg^#*^;K«bT 

v^s„ ji1^0$l?^ffil^i±z:ti^$:^T roj ^ Lfc^-^icM^S-tSo 

T% iiE;<)^e>^^ rij ;(,np, r-ij ^xmtt^Wimd i r ^mtiL. ^WLt 0 

, r3, bo. \> 3izd i r^fkm.t^zLt.X'mmmiimmmjstxf^0mm<D^ 

iSc *^^^E -r s 3 i: tc <i: s ® ^^fb 5: «i A. s z: i: T' $ s o 

[0 0 3 8] 
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±mm 2 , n 3 (ommmitmm<Dmm^m(D:&\^iz i: o t r g b w^mnm^m 

^JV^t 1 3 a~l 3 d7b^e)m:^Jt-SChO~Ch3CD7=-;5t$:^iB:&|fiI^flCtCi: 
i^^SrRBG^I^^l 4 1C5||S„ ^m^iSrSS5:^gP 1 6 tt, 1 5 iC^-t^ 

^aSl 4iimmy'{}V^ 1 3 a~l 3 dis^^mtf^n^ChO—ChS^-'St t. 

^mmm-7^j\y^ i 5*^e,^^l^tl3t?tmiS^d i r 25:t?^^#iasit^sp i 6*^e> 

[0 0 3 9] 
[^7] 



A = rODChO + rlChl + r2Ch2 + r3DC?i3 

G = ^0C/i0 + ^lC/il + 52C/i2 + p3C/i3 (10) 

B = W)£)CA0 + WC/il + 62C/»2 + 63I?C7W 



[0 0 4 0] 

z:® i-iic, |f^:7-f ;i/tJi l 3 a — l 3 dJ&^e>m:t^$tl-5Ch 0~Ch 3-?'- 
[004 1] 

±m^mmmitmm^i:i<DRGBm^^m±it^m^iz^^^xwimi^r^iDK m 
mmy^)\yii^mxi,tRGBmmmm^^^-r&^tiK^i). mmm^ii^mm 

^S:#Sri:%T'^€>o $e>ic, *i^M7-<;i/^?^gltXttRGB^g|#|S[S:^|| 



1 6 
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[0 0 4 2] 

m.^mi:hx^mm^(DRGBm^^liitl•t^m^^z'D\>^xmmLt:^i)K ®i 9 

X^mU2 SKi^rnVriS^. CPU2 1 Tf/N- K5^>f ;^^^g2 3 IC<& 

b :t y n ^ ^ A {c <fc »; ttm^aai $: L T mmm ®rgb##$:# 

[0 04 3] 

A^^jl#^g2 7 ^^hXKiJ^^. CPU 2 1 \%Ki:j\^t=Mm'r-^^7\- K 
7'^':^^^g2 3lc^M$tifclt#^ayD^^Alcj:»J. _tia#^J6Mi:im^ 

-F^-f >^^^g2 3{C^&^Lfe«-?t^^S>^ny^AlCj:»;CPU2 lT'lt# 
^aS^Uff LT®^#®RGB#-^S:#SZli:lCj: yuyt:-v^4P.^lzm 

[0 04 4] 

[IS^®^^] 

^v^mm^n^ij'h. mm(o^mizmf:^ht:Lmmmm^n^:r.i:ti^X'^. ^ri/ 

[0 0 4 5] 



1 7 
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[0 0 4 6] 
[0 0 4 7] 

nK^ij. /i^mmrmm.m^xiiM<^^^mnmizMm-t^z:tii)^x^^. 
mil 

[02] 

3 x3mm(Dmw:mx^^. 

[04] 
[05] 
[06] 

mmm(Dmm'7 ^ A^cD^mmy ^ jv^w^m^^-tmrnrnx^^o 

[07] 
[08] 
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mi 0] 
[011] 
mi 2] 

[013] 
[S 1 4] 
[01 5] 
[016] 
[017] 
[018] 
[019] 

[i??#(Z)iJiW] 

1 mmxjjmn 
3 m^^mm 

5 ^-0/1^y7T 
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